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The versaulit t r tavorit engineering material never 
eases to amaze. We've heard of asphalt being used to line the 
New York City garbage scows, and it’s an uncensored fact that 
Britain used it in World War II as a “plastic armor” for her 
ner } protect them from shell and bomb tragments 

n that the deck of a cargo ship under constructior 


t the Avondale Shipyard in New Orleans is being paved wit 


MISCELLANEOUS 9% 


ir inches of low stability asphalt mix The idea is to pre 
ent the shifting of cargo in heavy weather This sort of thing 


} 


the heavy cases and wheels tend t 


ibilit isphalt mix which 


inchors them in place ‘ul the long trick is over. A sister ship, 


the El Salvador lread s in service with asphalt decks and 
Owner J. FE. Roberts of Miami Terminal Transport C 


t the di I « ne when all freighter decks will be 
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Asphalt was a popular engi- 
neering material ‘way back Be 
when they were writing specifi- i & oi 
cations with a mallet and chisel. eet 
Today it is enjoying a renais- | 2.60 
sance as a waterproof lining » 55 
for canals and reservoirs— 
proving that history does re- 
peat. 


The Asphalt Institute Quarterly is published by The Asphalt Insti- 
tute, an international nonprofit association sponsored by members 
of the petroleum asphalt industry to serve both users and pro- 
ducers of asphaltic materials through programs of engineering, 
research and education. 

The member companies of the Institute, who have made possible 
the publication of this magazine, are listed on page 15. 


* 
Articles may be reprinted with credit lines. Correspondence should 
be addressed to the Asphalt Institute Quarterly, Asphalt Institute 
Building, University of Maryland, College Park, Maryland. 
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NE of the more alarming aspects of the world popula 
tion explosion is the fact that it appears to be a 
companied by a steadily falling water table 
Here in the United States, a nation of prodigious water 
users and notorious water wasters, the imminent danger of 
grave water shortage in many areas has both economists and 
sociologists concerned 
For this reason, the job of producing, transporting and 
storing water is no longer a fad, of limited interest only 
to a handful of wealthy planters in the semi-arid states. It's 
Big Business, and everybody's business. With more than one 
out of every four gallons of irrigation and drinking water 
being dribbled away in leakage and seepage, the need tor 


lore efficient handling of our water resources is apparent 


SHADES OF PTOLEMY 


Interestingly enough, the engincers coping with this pre b 
are finding the best solution tn the use of one of civil 
ring materials. Back in the days of 


asphalt if 
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Brine-resistant asphalt panels line this West Texas oil field sump 


| O BO | SE Taste-free and odor-free, asphalt panels are ideal for reservoirs 





Loss of valuable irrigation water by seepage 
and leakage is no problem in paneled ditches 


Asphalt panels range in thickness from an eigth of an inch to a half-inch 
and are usually three or four feet wide and from ten to twenty feet long 





Curbing and gutters on mainline and ramp handle heavy rain efficiently 


Interstate Route 5 between Olympia and Ft. Lewis features asphalt curb 


ASPHALT CURBS AND GUTTERS CHANNEL 
OFF SURFACE WATERS IN EVERGREEN STATE 


ROPER drainage of both surface and sub-surface water 
is a form of life insurance for any pavement. The State 
of Washington scores high on both counts as these photo- 
gtaphs show. Washington makes good use of asphalt-paved 
shoulders for added pavement support and to prevent the 
intrusion of surface water beneath the pavement surface. 
Asphalt curbs and flumes collect this running water and 
carry it off into suitable waste areas. This kind of attention to 
drainage, coupled with the asphalt-treated base construction ah - 
and adequate compaction in all courses, is the key to sound 


asphalt pavement design. Asphalt flume on ramp of U.S. Route 101 
northbound from Olympia to Aberdeen 
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Asphalt curb on Interstate Five protects embankment from erosion, too 
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State of Washington designs in roads with a wary eye to drainage needs 
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First rough excavation for 


The 


By PAUL M. WEST 


alley, showing curb construction 


City of Odessa, Texas Builds 


FIG. 1 


Director of Public Works 


Odessa, Texas 


Rounding out his sixth year 
with the City of Odessa, on 
the oil-drenched plains of 
M. West 
has served as Director of Pub- 
lic Works since 1959. An en- 
gineering graduate of Texas 
A & M in 1947, Mr. West 


served his engineering ap- 


West Texas, Paul 


prenticeship with the Houston 
district office of the Texas 
Highway Department, then 
worked with several consult- 
ants and contractors until he 


moved to Odessa. 


Picture made after rain dramatically illustrates alley drainage feature 


DUAL 


TYPICAL ALLEY CROSS SECTION 


HE City of Odessa, Texas, recently completed construc- 

tion of an alley which will serve both as an access facility 
to commercial property and as a drainage channel. This alley 
drains an area in excess of three-hundred acres, as well as 
providing access to valuable commercial property fronting on 
one of our major thoroughfares. 

The alley was built in conformance with Figure 1. Slopes 
of the invert varied from 10:1 to 5:1. Part of the excavation 
for this inverted alley was in rock and part in sandy soil. An 
eight-inch compacted caliche base was surfaced with one and 
one-half inches of hot mix, hot laid asphalt concrete. Hot mix 
asphalt concrete used in the alley is a dense graded mixture 
with 100% passing the one-half inch screen. Crushed lime- 
stone, screenings, and blow sand of the #80 and plus #200 
variety were the aggregates. Natural mineral filler or minus 
200 limestone dust in the screenings was reduced to four per 
cent in the final mix. Six per cent 120-150 penetration asphalt 
was used in the mixture. 

Curbs were of 2,000-pound concrete of cross section as 
shown in Figure 2. This is a standard curb section used in all 
inverted streets in the City of Odessa. With one exception all 
standard size equipment used in the alley worked very 
effectively. A ten-ton tandem roller, on its initial pass over hot 
mix at the bridge wingwall tie-in points, 3 to 1 slopes, slipped 
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Only structure crossing the alley. Traffic lane to store entrance at right 


PURPOSE ALLEY 


FIG. 2. STANDARD CURB SECTION 


too much when starting and stopping and was promptly 
removed. Compaction was obtained at these points by 
vibrating screed of laydown machine, and twelve-ton self- 
propelled pneumatic rollers. 

Although the alley property presents an unusual view, inter- 
secting streets, treated as dip sections, add to the complete 
picture. The smooth-riding dips result from an all-out effort 
for the past several years to eliminate ‘‘neck busters’, or 
outdated Model “T” dip construction. To produce riding 
quality and desired end results for all vehicular traffic and 
occupants crossing these and other necessary dips, we have 
introduced the following steps into construction: 


1. At points fifty or sixty feet outside a proposed dip, we 
start losing street center line crowns in subgrade. 


2. One dip across an intersection calls for a reduced inter- 
section crown. For two dips, the intersection crown is reduced 
to a minimum. 


3. In addition to setting blue tops, the processed base is 
test-driven in a pick-up truck traveling at speeds in excess of 
30 miles per hour. This is necessary to prevent vehicle surge 
or rebound on a complete surface. Small-gauge nylon string, 
stretched from curb to curb, is used in conjunction with all 
phases of work. , 


Tanglewood Channel, shown here, serves to carry off surface water 


intersecting streets, as shown in picture, are treated as dip sections 


By using these methods through construction, and allowing 
both long and short wheel base equipment to “‘float” in and 
out while processing various street materials, good riding 
quality is nearly an automatic result, and not only are these 
materials more efficiently processed, but the dips serve longer 
with less wear and tear on vehicles. 

We have had very favorable reactions from the citizens 
of Odessa regarding this drainage facility. The City of Odessa 
feels that there is a definite use for inverted alleys and streets 
as drainage facilities. Our flat slopes, our soil conditions, and 
our climatic conditions all tend to make the use of inverted 
alleys and streets both desirable and economical. This inverted 
alley was designed to carry off a run-off of 300 cfs. All 
crossings except one are similar to the one shown in Figure 
3. On one crossing a bridge was built to provide all-weather 
access to the area. 

The City of Odessa has built, and has in use, several miles of 
inverted streets, all of which are penetration asphalt surfaces 
or asphaltic concrete. We have found no difference in the 
maintenance costs between inverted-crown streets and the 
normal-crown streets. Our plans for future drainage include 
the use of more inverted-crown streets as an integral part of 
our drainage facilities. 





Paving machine built for 1955 project was adapted for new assignment 


Los Angeles Flood Control 


District Paves Santa Ana River 


Revetment With ASPHALT 


[ ESPITE the current dry cycle the Orange County Flood 
Control District of Southern California still has its 


weather eye cocked for future floods. And why not? That's 
their business 

The Los Angeles County Flood Control District success 
fully slope-paved the revetments of the San Gabriel River in 
1955. More recently, the Orange County Flood Control District 
chose asphalt as an economical means of paving the 2:1 bank 
slopes of the Santa Ana River 

Asphalt proved to be an economical choice for the 1,811,000 
square feet of slope paving. Some 32,600 tons of asphalt mix 
were used. The successful bid of $770,425 revealed a calcu 
lated cost of 20 cents per square foot for the three-inch-thick 
wire-reinforced asphalt concrete surfacing. 

Memories of the San Gabriel River project were revived 
when the contractor, Altfillisch Construction Company, of La 
Habra, resurrected the 60-foot-wide slope-paving machine he 
had constructed and used on that project in 1955. For Orange 
County's project, however, this same contractor rebuilt the 
machine by cutting it in half. One-half was used for a slope- 
paving machine and the other half was rebuilt to cut the 
sand subgrade and lay the Elwood-type fencing for wire mesh 
reinforcement simultaneously 

The primary purpose of the asphalt concrete facing was 





Cutting sand subgrade and laying wire mesh reinforcement on revetment 


Asphait concrete paving will protect sandy channel banks from washing 


to protect the very sandy channel banks from washing away in 
heavy rains and flood runoffs. To prevent underscouring, the 
toe of the revetment slope was over-excavated to a depth of 
four feet below the flow line of the channel, and asphalt 
paving was carried down to this depth. Backfill was subse- 
quently brought back to flow line grade of the channel. The 
asphalt concrete surfacing was carried up to within four feet 


of the top of the revetment and then levelled off for a 
to prevent the entrance of rain water behind 
the paving. The length of the slope varied from 31.17 feet 


to 34.71 feet 


_-F 


distance of 17-2 


An asphalt cement content of eight percent of 85-100 
penetration grade was used with the following gradation of 


ager egate 


SIEVE % PASSING (BY WEIGHT) 
No. 3 100 

No. 10 65-80 

No. 40 30-40 

No. 100 14-22 

No. 200 6-12 


The mix was dumped from the haul trucks directly into the 
hopper of the self-propelled paving machine which fed it 
down the slope to the strike-off screed by means of an auger 
Propulsion of the paving machine was affected by electric 
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Slope paving machine, fed by augur from truck on rim of the embankment 
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View of paved revetment, placed at a cost of 20 cents per square foot 


motors powered by towed motor-generator sets and winched 
to a dead man motor grader on the bank of the revetment 
Where bridge crossings were encountered, the entire paving 
machine was lifted across by a crane. Adjacent to and under 
bridge areas the slopes were paved by hand with the use of 
2 x 3 strike-off headers. 

Initial rolling was accomplished by means of the rollers 
on the slope-paving machine which provided 80 pounds per 
lineal foot of compaction. Final rolling was done with single, 
weighted rolls winched up and down the slope 

Preparing and placing the wire reinforcement was a unique 
process developed by the contractor. At a central site five rolls 
of wire fencing were placed end-to-end on a power-driven 
roller. The rolls of wire were clipped together laterally by 
hand with wire staples as the fencing was rotated. Thus enough 
width of reinforcing was fastened together to cover the 
width of the slope to be paved. Wire reinforcement was placed 
longitudinally on the slope by the wire laying machine which 
was the reconstructed half of the paving machine used on 
the San Gabriel River project in 1955. The wire reinforcement 
was fastened down at the top of the paving four feet below 
the top of the revetment on the horizontal shelf by means of 
steel anchor pipes, 24 inches by five feet long, driven with 
a pneumatic hammer. 








New Lloyd Center Shopping Center 
is Literally a City Within a City .... 


N THE belated rush 
extinction, the architect 
ich other with schemes bx 


Urban Rede velopment 


In Portland, Oregon, the 
bankers—the Prudential Insurance Company 
1 leaf out of the Koran. The mountain stout! 
to Mahomet, so the Prophet went to the mout 
levelopers of the 
town Portland congestion problem by 
River and building a new 
In every important respect, at least, Lloyd 
literally a new city—or, at least, a city within a city 
some one hundred retail outlets, a 300-room Sheraton 
medical center, entertainment 
which can accommodate 8,000 cars 
The curse of midtown America today ts the nerve-janglin 
scramble among pedestrians, motorists and truck drivers for 


elbow- and wheel-room. All this has been carefully side 


stepped by th Lloyd Center planners who have provide 





Three parking levels, with mall level shown in the foreground j 


Parking areas at the Lloyd Center can accommodate 8,000 cars 


ONncOUTS¢ 


State Highway Dey arti 
in two lifts over tour 1 
shed rock ba th conventional paving uipment 
The second floor truck 1ourse required i change 
gn and construction proce jures. The design section calle 
three inches of Oregon State Highway Depa tment ¢ 
ix (one-half 


Or asphalt 


Delivery truck ramp, showing one of the unusual turntables 


28 to 40 
No i No 16 to 28 
No 10 to No 0) 16 to 28 
No. 40 No. 80 400 11 
No. 80 to No. 200 2t 8 
Passing No 


Na 


erprooting membrane to liquety 


excessively under early rollin 
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considera 


itil the mix had coole 


they felt the 
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The Asphalt Institute is an international, nonprofit association sponsored by members 


of the petroleum asphalt industry, to serve 


both users and producers of asphaltic 


materials through programs of engineering service, research and education. Member 


ship is limited to refiners of asphalt from crude petroleum. Institute members provide 
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